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The interception of messages by stations other than those called, can
h(3 prevented to some extent by telegraphing so rapidly that such
relays as are customarily used will not respond and only specially trained
operators will be able to read the messages in the telephone.* Further-
more the apparatus can be so arranged that the wave-length is easily
and rapidly changed and then vary the wave-length in accordance with a
prearranged program, perhaps automatically, f This method makes it
very difficult for an uncalled listener to tune his receiver to the rapid
variations, but it is of no avail against untuned, highly sensitive receivers.
Probably all such methods as those described must be regarded as more or
less makeshifts, to be used only when absolutely necessary and which
are successful only in special cases. The following, however, are im-
portant effective methods for providing secrecy.
a. A galvanometer whose natural oscillations'are slightly damped
(about like the WIEN vibration galvanometer) or a telephone having a
diaphragm whose natural oscillations are slightly damped or, again, a
telephone combined with a closed spherical resonator29705 is used in the
receiver. These respond well only if the frequency of the interruptions
in the transmitter is the same as their own natural periodicity. This is
mechanical tuning. J
The "sound intensifier" of the TELEFTJNKEN Co. with its oscillating
armature [Art. 1666] also belongs to this class of apparatus.
In all such arrangements assuming that the oscillating mechanical
system, is tuned to the discharge frequency of the transmitter, the curve
of the oscillations is like that shown in Fig. 135; i.e., the amplitude of
the oscillations rises gradually, first reaching its maximum after several
periods, the number of which depends upon the decrement of the oscillat-
ing system; both this number of periods and the maximum amplitude
increase as the decrement decreases.
Hereinlies the explanation of why in all cases of such mechanical tuning
the sensitiveness of the arrangement depends upon the rapidity of operation
(i.e., of telegraphing). For, in order to take full advantage of the sensi-
tiveness, every signal must last long enough for the oscillating system to
attain its maximum amplitude. If the telegraphing is done so rapidly
that the duration of the individual signals is not sufficient to reach the
maximum amplitude, the sensitiveness will be correspondingly reduced.
The decrement remaining constant, the time required by the oscillat-
I                 ing system to reach its  maximum amplitude increases as the period
*l                 lengthens, i.e., as the discharge frequency is reduced.    For this reason,
such devices for mechanical tuning were of little practical use as long as it
* This  method was  tried at one time by   the   MARCONI   Co.   and  by   the
DE FOREST  Co.
\                       t This method was adapted by the TELEFUNKEN Co. at one time.
{ The first proposal of such a method was probably made by A. BLONDEL.
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